The role of hepatic portal glucose sensing in modulating responses to hypoglycaemia in man.
The role of glucose sensing cells in the human hepatic portal system in the initiation of the neuroendocrine responses to acute hypoglycaemia is not known. We investigated the effect of raising blood glucose concentrations in the hepatic-portal vein on neurohumoral responses during induction of systemic hypoglycaemia in nine healthy male volunteers. Each subject received an insulin infusion (3 mU.kg(-1).min(-1)) on two occasions, in random order. Variable rate glucose infusion was used to maintain plasma glucose at 5 mmol/l for 60 min, then 3.2 mmol/l for 60 min. At 20 min prior to hypoglycaemia, subjects drank 20 g of glucose in water or water sweetened with saccharin. In five of the volunteers, the oral glucose was labelled with U-13C6 glucose, which showed peak systemic glucose absorption between 90 and 110 min. Five volunteers also repeated the study with a euglycaemic clamp. Oral glucose was associated with a reduction in the early adrenaline response to hypoglycaemia, the area under the curve from 90 to 110 min falling from 24.02+/-20.84 (means +/- SD) to 15.26+/-13.65 nmol/l per 20 min, p<0.05. Symptom scores (area under curve) decreased from 99.72+/-91.86 to 16.39+/-94.71, p=0.008 (total), 51.8+/-68.61 to 7.78+/-41.61, p=0.03 (autonomic) and 54.17+/-50.61 to 8.6+/-57.99 with oral glucose, p=0.001 (neuroglycopenic). Oral glucose did not influence symptoms during euglycaemia. Our data are compatible with the hypothesis that centrally mediated symptomatic and neuroendocrine responses are attenuated by glucose detection in the hepatic portal vein in humans.